Emotional eating (EE) corresponds to a change in eating behaviour in response to distress and results in an increase of food intake (overeating (EOE)) or in food avoidance (undereating (EUE)). EE has been related to temperament (i.e. negative emotionality) and dysregulated stress biomarkers in schoolaged children; parenting has been understood to influence this relationship in older children. The aim of the study was to investigate to which extent stress biomarkers and negative emotionality are related to EE and to understand the role of parenting in this relationship. The sample consisted of 271 children aged 2-6 years of the Swiss cohort study SPLASHY. We assessed the child's EE, negative emotionality and parenting by parent based reports. Salivary samples were collected over two days to analyze cortisol and salivary alpha-amylase levels. From the whole sample of children, 1.1 % showed EOE and 32.9 % EUE. Negative emotionality was related to EOE and EUE (0.13 (CI 0.06, 021), p<0.001); 0.25 (CI 0.14, 0.35), p<0.001). There was no relationship between stress biomarkers and EE and parenting had any moderating role (all p>0.05). Similar to a Danish study, parents reported more often EUE than EOE of their child. Both are related to the temperament. Even though the course of EE
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A C C E P T E D ACCEPTED MANUSCRIPT in children at school age supported this idea. EOE was related to high levels of stress experiences (i.e. 75 daily hassles and negative life events during the last 6 months) in children aged 5 to 12 years when 76 EOE was assessed by an age-adapted version of the DEBQ (Michels, Sioen, Braet, et al., 2012) , and a 77 greater energy intake in absence of hunger has been associated with dysregulated biological stress 78 biomarkers in children aged 5-9 years (Francis, Granger, & Susman, 2013) , but EOE was not assessed 79 in this latter study (n=43). Whether the same patterns can be found in children at preschool age which 80 is a sensitive period for the development of biological stress biomarkers and self-regulation strategies 81 within childhood remains open. Furthermore, research on the relationship of diurnal stress patterns and 82 emotional eating in children at preschool age is scarce and the only study which investigated this 83 association reported significant findings for lower morning cortisol levels with EOE in children at 84 preschool age (Lumeng et al., 2014) . However, the existence of a similar relationship with EUE has 85 not been investigated yet, nor has any study focused on the role of both main components of biological 86 stress biomarkers (including cortisol and salivary alpha-amylase levels) which are both known to be 87 related to body weight in children (Gunnar & Quevedo, 2007; Miller et al., 2013) . In addition, 88 appropriate self-assessment of emotional eating for children at preschool age might be difficult due to 89 limited introspection and limited self-awareness capacity at that age (Stegge & Terwogt, 2007) . According to psychological theories, the child's ability to adjust to new or stressful conditions is 92 influenced by family factors and the child's temperament. Temperament has been conceptualized as a 93 psychobiological construct, describing the child's approaching and avoidance behavior as well as its 94 reactivity to strains and demands (Boyce, Barr, & Zeltzer, 1992) . In detail, high levels of negative 95 emotionality as a correlate of temperament describe high sensitivity to environmental experiences and 96 to stress. Children with high negative emotionality are characterized by a stable tendency to react to 97 normative stressors with high levels of perceived distress and intense reactions such as crying, 98 whining, fighting or anger expression (Pluess & Belsky, 2010) . Negative emotionality assessed by 99 EAS Temperament Survey for children (Buss & Plomin, 1984) , 2015) . We therefore hypothesize that parenting behavior moderates the relationship 151 between stress biomarkers and between temperament with emotional eating. According to our 152 assumptions, high levels of stress biomarkers manifested by large awakening responses and steep 153 slopes and high negative emotionality as a dispositional factor contribute both to high levels of 154 emotional over-and undereating and parenting behavior has a moderating role in this relationship. French speaking part). The study (registered as ISRCTN41045021) has been previously described (see Alpha-amylase was analyzed using an automatic analyzer Cobas Mira (assay kits from Roche), as 188 previously described (Nater et al., 2010) . Inter-and Intra-CV was below 11.5% and 7.7% for cortisol.
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Inter-and intra-assay variabilities of alpha-amylase was 7.0% and 7.2%. scale with a range of uncharacteristic (1) up to characteristic (5) for the child. For this study the 212 temperament characteristic 'negative emotionality' (calculated by 5 items) was chosen which 213 describes the tendency to become aroused easily and intensely and is understood as a general trait of 214 perceived distress in young children. An example of items are "cries easily", "tends to be somewhat 215 emotional", "often fusses and cries", "gets upset easily", or "reacts intensely when upset". The sAA. In our sample, 40.1% of the children did not show any cortisol peak at 30 min post-awakening 310 and in 49,3% of children any nadir of sAA at that time.
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Intercorrelations of the predictors, the moderators and the outcome variables are shown in Table 2 .
312
EOE was significantly related with EUE, negative emotionality, parenting stress and parenting style, 313 whereas EUE showed similar relationships except for parenting stress. Stress biomarkers were not 314 related with emotional eating. Only CAR was associated with negative emotionality. The relationship between negative emotionality and stress biomarkers with emotional eating in 319 preschool children 320 Negative emotionality was positively related with EOE and EUE even after controlling for covariates 321 (age, sex, BMI and SES) in preschool children in our study. Insert table 3   332   333 The impact of parenting stress and parenting style 334 Moderation analyses were calculated to assess the role of parenting stress and inconsistent parenting 335 style on the relationship of temperament with emotional eating and further of stress biomarkers with 336 emotional eating. Neither parenting stress, nor parenting style did moderate any of these relationships 337 when analyses were controlled for age, gender, BMI and SES (p > .05 for all analyses). Only BMI 338 played a significant role in predicting EOE by negative emotionality or stress biomarkers when 339 including parenting stress (Coeff= 0.08 (CI 95% 0.04, 0.12), p<0.001) or parenting style (Coeff= 0.09 340 (CI 95% 0.05, 0.12), p<0.001), as moderator. Therefore temperament and stress biomarkers were 341 predictors of EOE in children with high body weight. This study aimed to investigate emotional eating in young children. We were interested to know 345 whether EOE and EUE can both be found in children at preschool age and to which extent the child's 346 temperament and stress biomarkers are related to emotional eating. In our sample, parents reported 347 EOE in only 1.1% of the children, which is a considerably lower rate than discussed in the child-based The child's temperament was related with EOE and EUE in preschool children by controlling for age, 362 gender, socioeconomic status levels, BMI and recruitment conditions (different child care centers in 363 different socio-cultural areas of Switzerland), which is partly in line with the results of Haycraft et al.
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A C C E P T E D ACCEPTED MANUSCRIPT related with EUE), but not with food approaching behavior (i.e. related with EOE). We conclude that 367 independent of the child's gender, the stable high reactivity to normative stressors with expression of 368 negative emotionality relates with more external regulation of eating behavior in terms of emotional 369 eating. Eating behavior regulation apart from internal hunger and satiety cues might represent a risk 370 condition for disturbed eating patterns at long term. Already at this age, higher BMI of the child was 371 related to more EOE, but not to EUE. In addition, we found indicates that even in this healthy 372 population of young children, the relation of negative emotionality and emotional eating was 373 especially pronounced in low SES families. This is of importance, as these families are known to be at 374 risk for the development of overeating and overweight (Bush et al., 2016) . In sum, negative 375 emotionality as an index of increased negative reactivity to normative events in a child's daily life 376 seems to relate similarly to EOE and EUE in our study. We assume that at this age, this relationship 377 represents a rather general vulnerability for stress-related eating behavior while the course and relation (Michels et al., 2013) . In more 385 than 40% of the children we did not find any peak of cortisol or any nadir of alpha-amylase within the 386 morning secretion levels. This has not been discussed in the Belgian study but has been reported in Dettling, A. C., Parker, S. W., Lane, S., Sebanc, A., & Gunnar, M. R. (2000) . Quality of care and 510 temperament determine changes in cortisol concentrations over the day for young children in 511 childcare. Psychoneuroendocrinology, 25(8), [819] [820] [821] [822] [823] [824] [825] [826] [827] [828] [829] [830] [831] [832] [833] [834] [835] [836] Dettling, A. C., Gunnar, M. R., & Donzella, B. (1999) . Cortisol levels of young children in full-day 513 childcare centers: relations with age and temperament. Psychoneuroendocrinology, 24(5) , Epel, E., Lapidus, R., McEwen, B., & Brownell, K. (2001) . Stress may add bite to appetite in women: 519 a laboratory study of stress-induced cortisol and eating behavior. Psychoneuroendocrinology, 520 26(1), 37-49.
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